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MEMBER-JOINING DEVICE 



DESCRIPTION 
Technical Field 

The present invention relates to a member-joining device which is used to join each 
member having a pair of opposing walls of such as pipe members and channel members. 

Background Art 

Traditionally, for instance, when each hollow member such as a pipe member is 
fastened by such as a screw, each separated outer wall of the hollow members overlapped 
with a different outer size is fastened as disclosed in Japanese Laid Open Patent 
Publication H5-146316. 

Or when the outer sizes of each hollow member are the same, an inner member 
which is inserted into one of the hollow members from another hollow member is 
projected, and the outer wall of one of the hollow members and the inner member of the 
other hollow member are joined at an inserted position. 

However, when each separated wall is fastened as disclosed in the former instance, 
it is different from the case when each coherent wall is fastened, and it cannot be fastened 
over strength in the direction of wall thickness because the fastening force acts to cave 
the wall in the thickness direction. Therefore when the thickness of the wall is thin, 
secured firming of each member may be difficult because sufficient fastening force 
cannot be obtained. Further there may be more or less a backlash in the joining status due 
to a difference between the screw hole and the screw and a process deviation of the screw 



hole. 
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On the other hand, in the latter instance, in addition to the same defect as more or 
less backlash in the joining status, according to this status, a defect may take place that a 
favorable joining status in which each end face of hollow member is joined face to face 
cannot be obtained (specifically there is an unexpected gap between the joining portion of 
each end face). 

Disclosure of the Invention 

The present invention relates to providing a member-joining device which allows 
each end face of pipe members to be securely and coherently joined with sufficient 
fastening force and without backlash according to necessity when such as pipe members 
are fixed to each other even if its wall thickness is thin. 

Specifically the member-joining device according to the present invention which 
is joining the first member having a pair of opposing walls and the second member 
having a pair of opposing walls comprises the first bridge member which is spanning or 
intervening between opposing walls at a predetermined position of the first member, the 
second bridge member which is spanning or intervening between opposing walls at a 
predetermined position of the second member, a drawing means draws the first bridge 
member and the second bridge member in the direction where both members are closer to 
each other; wherein the first member and the second member are pressed and joined by 
the drawing means and the drawing force. 

Thus when the first member and the second member are drawn with the drawing 
means, the force acts along the face direction of opposing walls through the first bridge 
member and the second bridge member. Accordingly, the drawing force with the drawing 
means does not act to cave the wall in the direction of thickness and the members can be 
pressed and fixed to each other even if the first and second member are made of a thin 
material in comparison with the traditional joining means. Wherein, each opposing wall 
is not limited to be in parallel and for instance may include facing walls of such as a 
round pipe. Further the drawing force becomes a pressing force and therefore the factor 
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which may cause a backlash can be eliminated because the drawing force acts along the 
face board direction of opposing walls and the members are pressed and joined to each 
other by such force. 

Further, the member-joining device of the invention comprising a position 
determining means projected in the predetermined position of the first member, the first 
fixing portion having a screw hole installed in the predetermined position of the second 
member, the second fixing portion having a hole for insertion of screw installed in the 
projection portion of the position determining means and a drawing means which draws 
the first fixing portion and the second fixing portion by screwing together joins the first 
member and the second member; wherein a line connecting the first fixing portion and 
the second fixing is set by the drawing means in which a fractional force generated slides 
the first member and the second member along their contacting face, and a position 
determination action of the first member and the second member is carried out by the 
position determining means restricting the sliding movement. 

Accordingly, the first member and the second member are closely contacted to 
each other by the drawing force, a fractional force in the sliding direction along the 
contact face between the first member and the second member is generated, and then the 
position determining means restricts the sliding movement at the predetermined position 
and the position determination action of the first member and the second member can be 
securely carried out. Thus, the first member and the second member can be securely 
coherently joined at the predetermined position. Further, the screw hole can be set as 
longer by installing the first fixing portion to the projection portion because the 
projection portion of the position determining means can be thicker. Therefore the 
drawing force of the drawing means according to the screwing of the screw can be more 
secured. 

Further, the first member and the second member can have a displacement 
prevention means corresponding to the force at almost right angles to the sliding force, 
and the displacement prevention means can control the displacement action at almost 
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right angles to the sliding force, and the position determination action of the first member 
and the second member can be securely carried out. Thus, the first member and the 
second member can be securely coherently joined at the predetermined position. 

When each adjacent second member is joined through the first member, it is 
preferable in the first member that the first member comprises a pair of contact faces 
facing reversely to each other which are slightly beveled in the closing direction to each 
other in downward direction to increase reasonably the joining strength between the 
second members and to bend them at the connection; wherein the end face of the second 
member are pressed to the contact face to join the second member. 

To be able to determine the position at right angles direction in the longitudinal 
direction in the connection of the first member and the second member, the second 
member is a pipe member; the first member comprises a pipe-like outer member having a 
coinciding cross section outline form with the second member and an inner member 
projecting away from each end face of the outer member; wherein each end face of the 
outer member is the contact face; and preferably the first member and the second member 
are joining by inserting the projecting portion to the end face of the second member. 
Accordingly, the inner member performs as the position determining means and the 
displacement preventing means and the contact face and the end face of both members 
can be joined securely without a gap. 

As a specific way to perform securely connection and the position determination, 
if the line connecting the first bridge member and the second bridge member, or the first 
fixed portion and the second fixed portion is set not in right angles to the contact face in 
the side view and the divisional force is generated to slide the contact face and the end 
face by the drawing force, the outer face of the inner member and the inner face of the 
second member are closely contacted by the sliding force and the action for position 
determination between the first member and the second member can be performed. 
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The first member and the second member are installed as their connection 
direction almost coincides with their horizontal direction, the line connecting the first 
bridge member installed in the first member and the second bridge member installed in 
each second member positioning at its both sides is preferably set as like / \ shape in the 
side view in order to adequately carry out an operation for the drawing means. 

The line with like / \ shape in the side view is preferably set in the lower half 
portion of up-and-down direction of the first member and the second member in order to 
effectively prevent opening the betweenness of the first member and the second member 
underside of the connection boundary region due to their own weight or uploaded weight. 

Brief Description of the Drawings 

Fig. 1 is a total perspective view illustrating the table according to an implementation of 
one of the embodiments of the invention. 

Fig. 2 is a total side view illustrating the table according to an implementation of one of 
the embodiments of the invention. 

Fig. 3 is a total bottom view illustrating the table according to an implementation of one 
of the embodiments of the invention. 

Fig. 4 is a total side view illustrating a supporting structure for the top board according to 
an implementation of one of the embodiments of the invention. 

Fig. 5 is an exploded perspective view of a staple portion illustrating the connection 
portion according to an implementation of one of the embodiments of the invention. 

Fig. 6 is a side view of a staple portion illustrating the connection portion according to 
one of the embodiments of the embodiments of the invention. 
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Fig. 7 is a cross section view illustrating the inside structure of A region in Fig. 3. 



Fig. 8 is an exploded perspective view of a staple portion illustrating connection structure 
of the main frame and the supporting frame. 

Fig. 9 is a perspective view of a staple portion (A) and a cross section view (B) 
illustrating the connection portion according to an implementation of the other 
embodiment of the invention. 

Fig. 10 is a perspective view of a staple portion according to an implementation of the 
other embodiment of the invention. 

Fig. 11 is a perspective view of a staple portion according to an implementation of the 
alternated embodiment of the invention. 

Fig. 12 is a perspective view of a staple portion illustrating the alternated embodiment. 

Fig. 13 is a perspective view of a staple portion according to an implementation of other 
alternated embodiment of the invention. 

Fig. 14 is a perspective view of a staple portion according to an implementation of other 
alternated embodiment of the invention. 

Fig. 15 is a perspective view of a staple portion according to an implementation of other 
alternated embodiment of the invention. 

Fig. 16 is a cross section view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Fig. 17 is a cross section view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 
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Fig. 18 is a cross section view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Fig. 19 is a perspective view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Fig. 20 is a perspective view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Fig. 21 is a perspective view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Fig. 22 is a cross section view of a staple portion according to an implementation of the 
other alternated embodiment of the invention. 

Best Mode for Carrying Out the Invention 

The inventors describe the implementation of the present invention referring to 

figures. 

A member-joining device relating to an implementation of the invention is 
applied to tables illustrated in such as Fig. 1. Table 1 comprises top board 2, main frame 
3 mainly supporting top board 2, and leg 4 supporting main frame 3 at its both ends. 

Referring to Fig. 1, Fig. 2 and Fig. 3, top board 2 is formed by attaching a pair of 
top board element 21 having a rectangular shape in the depth direction and setting plural 
elements board to board along the longitudinal direction of top board element 21. Side 
frame 22 and supporting frame 23 are installed to each top board element 21 to increase 
strength. Side frame 22 installed in the inside within a certain distance from longer side 
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of board element 21 and along one of longer sides of board element 21 is a square shape 
pipe. Plural supporting frame 23 (3 frames according to the embodiment of the invention) 
are installed between each side frame 22 and is a square shape pipe which is extending at 
right angles to the longitudinal direction of each top board element 21 to join one pair of 
top board elements 21. 

Main frame 3 extending along longitudinal direction of top board 2 comprises 
linearly connected plural main frame element 31 is a square pipe having an oblong 
structure. According to an embodiment of the invention, each one of main frames 3 is 
installed in boundary proximity of top board element 21 attaching each other and all in all, 
plural frames (two) are installed in parallel at the center of top board 2. Further, spacer 
frame 32 is installed intermittently in necessary position between main frames 3 to 
increase strength and set the distance in between. Main frame element 31 has almost the 
same length as the longitudinal length of top board element 21 and is installed 
correspondently under each top board element 21. 

Leg 4 is installed at both ends of top board 2 and each leg 4 comprises a pair of 
leg elements 41 like a square pipe, horizontal member 42 like a square pipe connecting 
leg element 41 to each other at its top end and an adjuster (not illustrated in Fig.) installed 
under face of leg element 41. The end portion of main frame 3 is connected to the inside 
face of the center portion of horizontal leg 42 and leg 4 and main frame 3 form top board 
supporting structure 7 which can stand alone independently. 

Further, the length of table 1 can be changed by increasing or decreasing the 
number of main frame element 31 and top board element 21. 

Further, referring to Fig. 4, under the condition where top board 2 is not loaded on 
supporting structure 7 of table 1, and specifically under the condition where none or 
almost none of weight of top board is added, it is composed of as evagination condition 
in which the center portion of top board supporting face 3a in main frame 3 is 
evaginating; and it is composed of as top board supporting face 3a is under one face 
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condition or almost one face condition Q because of flexure of main frame 3 due to the 
weight under the weighted condition where top board 2 is loaded on top board supporting 
structure 7. 

Specifically to set main frame under evaginating condition P connection portion 
between adjacent main frame elements 31 is bent, wherein main frame is forming a part 
of partial polygon. Specifically referring to Fig. 5, Fig. 6 and Fig. 7, adjacent main frame 
element 31 is connected to each other through connection member 5 in the connection 
portion. 

Connection member 5 comprises pipe-like outer member 51 coinciding with the 
shape of the cross section outline of main frame element 31 and channel-like inner 
member inserted to the inner periphery of outer member 51 and connected by such as 
welding which is opening upward. Inner member 52 is projecting outward from each end 
face 51a of outer member 51, its thickness size is larger than the thickness size of outer 
member 51 to secure rigidity and strength in order to connect main frame element 31 
each other. Outer member 51 plays a role as contact face 51a pressing end face 31a of 
main frame element 31 to each end face in which each contact face 51a facing reversely 
to each other which is slightly beveled in the closing direction to each other in downward 
direction. And the projected portion of inner member 52 is inserted into the end portion 
of main frame element 31 and is bent at the position where end face 31a of main frame 
element 31 is contacted to contact face 51a. Further end face 31a of main frame element 
31 is set as perpendicular to its longitudinal direction. 

Further the projected portion of inner member 52 is inserted to the end portion of 
main frame element 31 without a jounce at least in the width direction. 

Table 1 is built into a structure as follows. 

Firstly main frame 3 is built by connecting main frame element 31, horizontal 
member 42 of leg 4 is installed to each end portion of main frame 3, and independently 
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stand alone top board supporting structure 7 is formed. Referring to Fig. 4, under such 
condition, the center portion of top board supporting face 3a in main frame 3 is 
evagination condition P evaginating above both end portions. 

Top board 21 is loaded and fixed above top board supporting structure 7. Side 
frame 22 and supporting frame 23 are installed to top board element 21 at an appropriate 
timing. When top board element 21 is uploaded, a very little gap should be formed 
between adjacent top board elements 21. Main frame 3 is bent with total weight of top 
board element 21, specifically, loaded top board 2, and top board supporting face 3a of 
main frame 3 is under almost one face condition or one face condition Q, and accordingly 
top board face 2a becomes flat. Further, at that time the gap between top board elements 
21 is disappeared and top board elements 21 closely contacts to each other. 

According to an embodiment of the invention, member-joining device 8 is used to 
connect connection member 5 which is the first member and main frame element 31 
which is the second member. 

Member-joining device 8 comprises first bridge member 81 spanning opposing 
walls 53, 53 opposing in the depth direction at the predetermined position SI of 
connection member 5, second bridge member 82 spanning opposing walls 311, 311 
opposing in the depth direction at the predetermined position S2 of main frame element 
31, and drawing means 6 drawing in the direction where first bridge member 81 and 
second bridge member 82 are close to each other; wherein drawing force based on 
drawing means 6 presses and connects contact face 51a of connection member 5 and end 
face of main frame element 31. 

First bridge member 81 has a shape as a part of column is cut vertically with plane 
and is like solid-core block which forms column face portion 81a and plane portion 81b 
in periphery. Screw hole 81c is opening and penetrating to the center of plane portion 81b 
which is at right angles to its axis. 
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Second bridge member 82 has almost the same shape as first bridge member 81 
and screw hole 82c instead of screw hole 81c. 



Both ends of each bridge member 81, 82 are being supported with penetrating 
hole 91, 92 installed in each opposing wall 53, 311. Penetrating hole 91, 92 have a shape 
as bridge member 81, 82 can be inserted with almost no gap, and plane portion 81b, 82b 
of each bridge member 81, 82 are in right angles to drawing direction and support them 
reversely facing to each other. 

Drawing means 6 can draw each bridge member 81, 82 by inserting screw B to 
screw hole 82c from plane portion 82b and screwing together screw B to screw hole 81c. 

Further, according to an embodiment of the invention, a line in the side view 
connecting each predetermined position SI, S2 is set, specifically as screw forwarding 
direction is not in right angles to contact face 51a, to generate divisional force which 
slides contact face 51a and end face 31a with the drawing force. And referring to Fig. 5, 
outer periphery downward face 52x of inner member 52 and inner peripheral upward face 
31x of main frame element 31 are closely contacted, and position determination of up- 
and-down direction in main frame element 31 and connection member 5 is carried out. 
The line above has a / \ like shape in the side view and is in the lower half portion of up- 
and-down direction in connection member 5 and main frame element 31. 

Further, the direction of screw B coincides with the direction of the drawing 
above and its head portion is set as in the obliquely downward position, opening portion 
31c is set as opening downward under face of end portion of main frame element 31, into 
which a tool such a screw driver is inserted to tighten and loosen screw B, and runout 52c 
is installed in the outer peripheral bottom wall portion of inner member 52. Runout 52c is 
not always necessary if projection of inner member 52 is small. 
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In the tightened status, screw B inserted and screwed from opening portion 31c is 
buried completely in main frame element 31 and connection member 5, and screw B is 
invisible al least from the side direction or the top direction. 

Further according to an embodiment of the invention, as well as above member- 
joining device 8A is used to join main frame element 3 and supporting frame 23 in the 
connection portion. 

Referring to Fig. 8, member-joining device 8A as the first member, first bridge 
member 81 A spanning between oppositely standing walls 231, 231 of supporting frame 
23, and second bridge member 82A spanning between oppositely standing walls 311, 311 
of main frame element 3 are drawn by drawing means 6 A utilizing screw Bl, and the 
upper face of main frame element 3 and the under face of supporting frame 23 are 
pressed and joined. 

Regarding first bridge member 81 A and second bridge member 82 A, even though 
there is some difference in scale, they have the same form and an explanation is omitted. 

Penetrating holes 91A, 92A supporting first bridge members 81A, 82A and 
drawing means 6A have the same form and an explanation is omitted. 

Further, screw forwarding direction is perpendicular and has right angles to the 
connection face (upper face of main frame element 3 and under face of supporting frame 
23) in member-joining device 8A. 

Further, insertion hole 23c to which screw Bl is inserted is installed to supporting 
frame 23, and in connection status, screw Bl inserted from insertion hole 23c and 
screwed is completely buried in main frame element 3 and supporting frame 23 and 
invisible. 
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According to an embodiment of the invention, when drawing means 6 and 6A 
draw connection member 5 and main frame element 31, or supporting frame 23 and main 
frame element 3, the force works along the plane board direction of opposing walls 53, 
311, 231 through first bridge members 81, 81A, and second bridge members 82, 82A. 
Accordingly, drawing force based on drawing means 6, 6A does not work to crave the 
wall in the thickness direction and therefore even if main frame element 31 is relatively 
thin material, the members can be pressed and fixed sufficiently to each other in 
comparison with traditional connection means. 

Further the number of parts can be reduced because one of bridge members 81, 
81 A, 82, 82 A plays a role as a nut block. 

Further, the present invention is not limited to the embodiments of the invention. 

For instance, one common bridge member to two main frames can span. If such 
common bridge member to plural members is used, simplification of structure farther can 
be carried out. Further the bridge member is fixed to main frame and the spacer frame 
above can be eliminated. Further both end of the bridge member can be fixed to opposing 
wall by such as welding and the bridge member can be set between opposing walls. 

Of course various alternation of such as shape of bridge member can be carried 
out, and any structure can be accepted for the first member and the second member if it 
has at least opposing walls in such as channel-like members. 

According to the invention, if one or none of the first member and the second 
member has an opposing wall or even when the opposing wall is not utilized nevertheless 
they have an opposing wall, an effective member-joining structure can be provided. 

For instance, referring to Fig. 9, according to an Implementation of other 
embodiment of the invention, first horizontal member 42 as the first member and second 
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horizontal member 31 as the second member are connected through the connection 
member 50 as member-joining device 8B. 

Referring to Fig. 9 (A) and Fig. 9 (B), connection member 50 is installed to 
opening portion 421 in the predetermined position of first horizontal member 42, and 
comprises internal backing portion 54 in first horizontal member 42, and projection 
portion 55 working as position determining means and displacement prevention means is 
projected to outside by closely penetrating opening portion 421 of first horizontal 
member 42 from backing portion 54. Outer size in the width direction of projection 
portion 55 is set approximately as it can be closely inserted corresponding to inner size in 
the width direction of second horizontal member 31 connected to first horizontal member 
42, and inner size of up-and-down direction is set approximately as it can be loosely 
inserted to corresponding to inner size of up-and-down direction of second horizontal 
member 31 connected to first horizontal member 42. First fixing portion 8 IB having 
threaded screw hole is formed at the obliquely upward position in the reverse projection 
direction from predetermined SI of connection member 50, specifically the projection 
end face of the projection portion and second fixing portion 82B is formed by spanning 
the bridge member having screw insertion hole as well as the embodiment above between 
the oppositely standing walls of second horizontal member 31 at the position 
corresponding to first fixing portion 81B where is lower position than predetermined 
position S2 of second horizontal member 31, specifically the fixing portion of first 
horizontal member 42. 

Then both horizontal members 4231 are connected to each other by drawing force 
z based on drawing means 6B; wherein bolt-like drawing means 6B draws first fixing 
portion 8 IB and second fixing portion 82B closer to each other; and wherein the standing 
wall of first horizontal member 42 is contact face 42a of the invention and end face 31a 
of second horizontal member 31 is contact face 31a of the invention. 

In such case, according to an embodiment of the invention, a setting of a line 
connecting SI, S2 in the side view based on position relationship between first fixing 
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portion 81B and second fixing portion 82B, specifically screw forwarding direction, is 
carried out not to be at right angles to contact face 42a. Accordingly, not only drawing 
force z works as force y pressing end face 31a of second horizontal member 31 to the 
standing wall of first horizontal member 42, but also divisional force x to slide second 
horizontal member 31 against first horizontal member 42 along contact face 42a and 
contact face 31a is generated. And outer periphery downward face 55a of projection 
portion 55 works as a position determining means to control sliding over the range with 
slide divisional force x by contacting to inner upward face 31b of second horizontal 
member 31, and also it can work as a displacement prevention means to control 
displacement in the width direction when the standing face of projection portion 55 in the 
width direction is inserted to the inner wall of the standing wall of second horizontal 
member 31. Further the drawing force of drawing means 6B with screwing the screw can 
be more secured because the threaded screw hole can be set as longer by installing 
threaded screw-like first fixing portion 8 IB to connection member 50 comprising 
projection portion 55 which can be easily set as thicker. 

Further the direction of screw B is coinciding with the drawing direction, the head 
portion is set in obliquely downward position, and opening portion 311 opening 
downward is installed under the face of second horizontal member 31 for insertion of a 
tool such as a screw driver for tightening and loosening screw B. 

In the connected status, screw B which is inserted from opening portion 311 and 
screwed is buried completely in first horizontal member 42 and second horizontal 
member 31, and Screw B is invisible at least from side or top direction. 

The embodiment above can be implemented where opening portion 421 and 
connection member 50 can be installed. 

Further referring to a perspective view illustrated in Fig. 10, the form of second 
fixing portion 82B installed in second member 31 can be as column-like bridge member 
82B is penetrated by forming circular hole between oppositely standing walls 231, 231. 
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Further referring to Fig. 11, square column-like spanning member 811 can be installed as 
the second fixing portion. Referring to the same figure, bridge member 811 is an 
embodiment in which it is fixed between oppositely standing walls of second member 
310 by welding and is not penetrating the oppositely standing walls. 

Further, referring to Fig. 12, a bridge member spans between oppositely standing 
walls 314, 314 which plane board 313 bent as ] like-shape is comprising, and plane 
board 313 is inserted into square pipe-like second member 310 as the second member and 
first fixing member 812 can be installed to square pipe-like member 310 adhered to the 
inner wall by such as welding. 

Accordingly, the form can be selected and applied in accordance with adhesive 
member and position, and then the application area of the embodiment of the invention 
can be farther expanded. 

Further, referring to Fig. 13, when two square pipe-like members 315, 316 are 
connected, projection portion 318 can be functionalized as a displacement prevention 
means of the invention by utilizing space 317a in upper portion of such as partition 
member 317 at the cross section of first member 315, forming cross section-like 
projection portion 318 corresponding to space 317a to second member 316, and inserting 
into space 317a. Further if such connection form is used as the position determining 
means and the displacement prevention means according to an embodiment of the 
invention, both members can be more adequately joined. Accordingly, the member- 
joining device according to an embodiment of the invention can be applied more 
adequately and more widely if it is used together with the member connecting means. 

Further, referring to Fig. 14, according to an alternative embodiment of the 
embodiment of the invention, horizontal member 331 as the second member can be 
connected by externally installing rectangular parallelepiped connection member 350B to 
predetermined position SI of column support 342 as the first member using such as 
welding. Connection member 50B of which main body, as is, can be inserted end portion 
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331a of horizontal member 331 as well as projection portion 55 of connection member 50 
works as a position determining means and a displacement prevention means. Connection 
member 350B comprises threaded screw hole-like fixing portion 38 1C arranged in 
beveled direction which is installed in predetermined position SI and shows the same 
action and effect as connection device 50; wherein first fixing portion 38 1C and second 
fixing portion 382C installed to horizontal member 31 as well as connection member 50 
above are connected by drawing with drawing means which is not illustrated in figure. 

Accordingly, in addition to the action and the effect of connection device 50, for 
instance, when space for insertion of such as backlash member in column support 342 is 
insufficient, an insertion of other member is impossible and horizontal member 331 is 
connected to column support 342 from plural directions illustrated in the same figure, it 
can be especially adequately applied. 

Further referring to Fig. 15, according to other implementation of the embodiment 
of the invention, horizontal member 431 is connected in which a cap installed to the top 
end portion of column support 442 as the first element is used as connection element 
450C. Connection element 450C comprises threaded screw hole-like first fixing portion 
48 ID arranged in beveled direction projection portion 455 projected from the main body 
451 and upper face portion 456 which is flat plate having the same form as the end face 
of upper end portion of column support 442 in predetermined position of main body 451. 
When connection member 450c is installed to column support 442, upper face portion 
456 of connection member 450C is installed to the end portion of column support 442 
while incorporating the main body, and then after connection member 450C is moved 
toward first opening portion 423 installed in predetermined position SI of column 
support 442 to project projection portion 455 to outside from second opening portion 423 
installed in column support 442. On the other hand as well as each embodiment above, a 
bridge member working as the second fixing portion is spanned between oppositely 
standing walls of horizontal member 431 as the second member being connected to 
column support 442. Drawing means such as screw inserted obliquely from the horizontal 
member, which is penetrating the bridge member and column support 442 is screwed to 
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first fixing portion 48 ID and tightened to draw the gap between column support 442 and 
horizontal member 431; wherein end face 431a of horizontal member 431 can be pressed 
to external walls to adhere and fix. 

And although also in this case the upward slide force in right angles to the 
drawing direction is generated as a divisional force to column support 442 in horizontal 
member 431, the upper face of the bottom wall of horizontal member 431 is stopped at 
the face of projection 455 facing downward and projection 455 can be effectively 
functionalized as position determining means of the invention. 

Further referring to Fig. 16, according to other implementation of the embodiment 
of the invention, first horizontal member 510 as the first member and second horizontal 
member 520 is connected through connection member 500. 

Connection member 500 is externally installed to first horizontal member 510 by 
installing bolt b2 and nut n2 to the position of screw hole 511 installed in the 
predetermined position of first horizontal member 510, and comprises intervening portion 
510 being exposed to outside on the installation of second horizontal member 520 and 
projection portion 502 working as a position determining means and a displacement 
preventing means according to the invention by being inserted into the inside of second 
horizontal member 520 on the installation of second horizontal member 520. 

Outer size in the width direction of projection portion 502 is set approximately as 
it can be closely inserted corresponding to the inner size in the width direction of second 
horizontal member 520, and inner size of the up-and-down direction is set approximately 
as it can be loosely inserted corresponding to the inner size of the up-and-down direction 
of second horizontal member 520. 

On the other hand, threaded screw hole-like first fixing portion 503 is installed in 
the position beveled obliquely downward toward the reverse projection direction from 
projection end face of projection 502, upper board 520a Is caved like < shape in the side 
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view in the predetermined position of upper board 520a of second horizontal member 520 
and second fixing portion having screw penetrating hole 522 in caved slope 521 is 
installed. 

When connection portion 500 and second horizontal member 520 contact to each 
other, the face of intervening portion 501 is corresponding to contact face 501a of the 
invention and the end face of second horizontal member 520 is corresponding to contact 
face 520t of the invention. 

When they are drawn to the direction where they are close to each other using 
bolt-like drawing means 6B, not only a force pressing contact face 501a to contact face 
520t works, but also sliding force allows contact face 520t to slide downward along 
contact face 501a is generated. Sliding action more than constant is controlled by which 
upper board 520a of horizontal member 520 contacts projection portion 502 with the 
sliding force and accordingly projection portion 502 works as a position determining 
means. Accordingly first horizontal member 510 and second horizontal member 520 are 
connected to the predetermined position through connection member 500. 

Accordingly even if inside space of first horizontal member 510 is narrow, second 
horizontal member 520 can be connected. Further the screw hole can be set as longer and 
therefore first fixing portion 503 is set in projection 502 because the projection portion 
can be set as thick. Accordingly the drawing force of drawing means 6B based on 
screwing screw can be more secured. The position connecting second horizontal member 
520 can be easily set because processing on first horizontal member 510 is only to make a 
screw hole. A connection angle between first horizontal member 510 and second 
horizontal member 520 can be adequately set by adequately adjusting the form of 
intervening portion 501 because it is connected to first horizontal member 510 and 
second horizontal member 520 through connection member 500. 

Further referring to Fig. 17, the device which can fix connection member 500b to 
first horizontal member 510b is disclosed. Connection member 500b comprises engaging 
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face 504 which can be engaged to rail groove 513 in first horizontal member 510b 
comprising rail groove 513 extending in longitudinal direction in the side face connecting 
second horizontal member 520, in which first horizontal member 510b and connection 
member 500b are fixed by engagement of engaging face 504 with rail groove 513. 
Accordingly not only first horizontal member 510b and connection member 500b can be 
securely connected, but also second horizontal member 520 can be connected to a desired 
position along rail groove 513. 

Further referring to Fig. 18 illustrating connection member 500c, the device 
comprising beveled projection end face 502 is illustrated in which drawing direction of 
drawing means 6B coincides with the direction which first fixing portion 503c installed 
in connection member 500c is facing to. Accordingly second horizontal member 520 can 
be farther securely connected because screw hole can be set as farther longer. 

Further Fig. 19 is a perspective view of a device comprising second fixing portion 
523 installed in second horizontal member 520 illustrated in Fig. 16 to Fig. 18. The 
device is composed of opening portion 520b which is installed in upper board 520a of 
second horizontal member 520 and second fixing portion 523 which is formed by 
inserting fixing member 521a having penetrating screw hole 522. Accordingly a process 
performed to second horizontal member 520 is only to install opening portion 520b and 
therefore second horizontal member 520 can be easily connected to connection member 
500. Further referring to Fig. 20 the device comprises simple rectangular opening portion 
520c installed in second horizontal member 520, fixing member 521b which was formed 
by bending the rectangular plate member having penetrating screw hole 522b is inserted 
to opening portion 520c to install second fixing member 523b. Accordingly a process 
performed to second horizontal member is only to open opening portion 520c and fixing 
member 521b can be formed by only bending a plate member, and therefore second 
fixing 523b can be easily installed. 

Further referring to Fig. 21, second fixing portion 523c is formed by forming two 
cuts which are in parallel each other in the longitudinal direction in the predetermined 
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position of second horizontal member 520 and penetrating screw hole 522c in <-shape 
cave 521c in side view which was produced by a press work. Accordingly connection can 
be carried out on such as connection member 500 without using a separate member to 
second horizontal member 520. 

Further referring to Fig. 22, a device is composed of second fixing member 523d 
formed by welding fixing member 521d having penetrating screw hole 522d, which is 
inserted to downward inside of second horizontal member 520 from opening portion 
520d formed in second horizontal member 520, to under plate 520x of second horizontal 
member 520. Accordingly fixing member 521d contacts upper board 520a of second 
horizontal member 520 at upper portion and lower board 520x of second horizontal 
member 520 at lower portion. Accordingly the drawing force to second horizontal 
member 520 can be worked effectively to connect to such as connection member 500 
because the drawing force of drawing means 6B to second horizontal member 520 can be 
separately transferred to upper board 520a and lower board 520x of second horizontal 
member 520 . 

Other composition can be implemented with various alternations within the scope 
of the invention. 

Industrial Applicability 

According to the detail description of the invention, when the first member and 
the second member are drawn by a drawing means, the force acts along the direction of 
board face of opposing walls through the first bridge member and the second bridge 
member. Accordingly even if the first member and the second member are relatively thin 
materials, the members can be sufficiently pressed and fixed to each other without caving 
in the thickness direction by the drawing force due to the drawing means in comparison 
with traditional connection means. 
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Further according to the invention, when the first member and the second member 
are drawn, a divisional force which slides the first member and the second member along 
the contact face is generated by the force, and the first member and the second member 
are coherent in closing direction with the slide divisional force, and a position 
determination of sliding direction along contact face of the first member and the second 
member can be carried out. Specifically the drawing force by the drawing means as is 
works to determine the position and position determination to two directions can be 
effectively and efficiently carried out by one operation. 
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Claims 



1. A member-joining device to connect a first member having a pair of opposing 
walls and a second member having a pair of opposing walls, comprising: 

a first bridge member for spanning the gap or for intervening between the 
opposing walls of said first member at a predetermined position of said first 
member; 

a second bridge member for spanning the gap or for intervening between 
the opposing walls of said second member at a predetermined position of said 
second member; and 

a drawing means for drawing the first bridge member and the second 
bridge member in the direction where both are close to each other; 

wherein said first member and said second member are pressed and 
connected by a drawing force based on said drawing means. 

2. A member-joining device according to claim 1, wherein said drawing means 
draws and tightens said first bridge member and said second bridge member by 
utilizing screw forwarding mechanisms. 

3. A member-joining device according to claim 1 or claim 2 comprising: 

wherein said drawing means draws said first bridge member and said second 
bridge member together by penetrating a screw into a penetrating screw hole 
formed in either said first bridge member or said second bridge member and 
screwing said screw into a threaded screw hole provided in the other. 

4. A member-joining device according to claim 1, wherein said first member and 
said second member have a square pipe shape. 

5. A member-joining device according to at least one of claim 1 to claim 4 wherein 
adjacent second members are joined to each other through the first member; each 
member opposes each other and has a pair of slightly beveled contact face in the 
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downwardly drawing direction; and an end face of said second member is pressed 
to the contact face to join said second member. 



A member-joining device according to claim 5, wherein said second member is a 
pipe member; said first member has a pipe-like outer member having a cross 
sectional shape coinciding with said second member and an inner member 
projecting outward from each end face of the outer member; the each end face is 
said contact face, and the projection portion of said inner member is inserted into 
the end portion of the second member to connect the first member and the second 
member together. 

A member-joining device according to claim 6, wherein a line connecting 
between said first bridge member and said second bridge member is not in right 
angles to said contact face from a side view; a dividing force is generated by the 
drawing force to slide a contact face and an end face; an outer peripheral face of 
said inner member and an inner peripheral face of said second member contact 
closely with the sliding force; and a position of said first member and said second 
member is determined. 

A member-joining device according to claim 7, wherein the first member and the 
second member engage in a direction which substantially coincides with a 
horizontal direction; and a line connecting the first bridge member provided at the 
first member to the second bridge member provided on the second member at one 
end of the first member and another line at the other end of the first member have 
a shape of "/ V from a side view. 

A member-joining device according to claim 8, wherein 

the lines having a shape of "/ V from the side view are in a lower half 
region of the vertical direction of the first member and the second member. 
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10. A member-joining device to connect the first member and the second member 
comprising: 

a position determining means for projecting in the predetermined position 
of said first member; 

a first fixing portion having a screw hole provided on the projection 
portion of said position determining means; 

a second fixing portion having a screw penetrating hole provided on the 
predetermined position of said second member; 

a drawing means for drawing the fixing portion and the second fixing 
portion by screwing a screw; 

wherein the drawing means sets a line connecting said first fixing portion 
and said second fixing portion so that a divisional force to slide said first member 
and said second member along their contact face is generated by the drawing 
force; 

said position determining means restricts a sliding movement to effect the 
position determining means. 

11. A member-joining device according to claim 10, wherein at least one of said first 
member and said second member has a displacement prevention means 
corresponding to a force at substantially right angles to both closing force and 
sliding force, which restricts the displacement in the direction at substantially 
right angles to both said closing force and said sliding force to determine the 
position of said first member and said second member. 

12. A member-joining device according to claim 11, wherein said second member is a 
pipe member and said first member comprises an inner member projecting 
outward, and said inner member is said position determining means and said 
displacement prevention means. 

13. A member-joining device according to claim 12, wherein said inner member 
comprises opposing walls, said first fixing portion is the first bridge member 
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which spans or intervenes between said opposing walls, said pipe member 
comprises a pair of opposing walls, and said second fixing portion is the second 
bridge member which spans or intervenes between said opposing walls. 

14. A member-joining device according to at least one of claim 10 to claim 13, 
wherein said first member and said second member are a square pipe. 

15. A member-joining device according to at least one of claim 10 to claim 14, 
wherein the adjacent second members are joined to each other through the first 
member, said first member comprises a slightly beveled pair of contact faces 
which are reversely and downwardly opposing, and an end face of said second 
member is pressed to the contact face to connect said second member. 

16. A member-joining device according to claim 10 or claim ll,wherein said first 
fixing portion is provided externally on said first member. 

17. A member-joining device according to claim 16,wherein said first member 
comprises a rail groove, and said first fixing portion is provided by engaging with 
said rail groove. 

18. A member-joining device according to claim 16 or claim 17, wherein said second 
fixing portion is provided on the slope caved from the predetermined position of 
the second member. 

19. A member-joining device according to at least one of claim 16 to claim 
18, wherein said second fixing portion is formed by inserting a fixing member 
having a screw penetrating a hole at an opening portion installed in the 
predetermined position of the second member. 
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Abstract 



A member-joining device with which, when pipe members etc. are fixed to each 
other, a sufficient fastening force can be obtained even if the members have thin wall 
thickness. Member-joining device 8 has a first bridge member, a second bridge member 
and drawing means 6. First bridge member 81 joins first member 5 having a pair of 
opposing walls 53, 53 and a second member 31 having a pair of opposing walls 311,311 
and is spanned at a predetermined position of the first member between the opposing 
walls 53, 53. Second bridge member 82 is spanned at a predetermined position of second 
member 31 between the opposing walls 311, 311. Drawing means 6 draws first bridge 
member 81 and second bridge member 82 in the direction where both members are closer 
to each other. Accordingly, first member 5 and second member 31 are pressed and joined 
to each other by a drawing force of drawing means 6. 



V 



27 



App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
Ti^pEMBER-JOINING DEVICE 



,2 



2/19 



CM. 



(MX 



.-I. 



CO 



CO 



CO 



CVJ 
CM 



CO 



App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
Titla^lEMBER-JOINING DEVICE 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
Titl^pEMBER-JOINING DEVICE 





App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
^^MEMBER-JOINING DEVICE 



5/19 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
l^j^lEMBER-JOINING DEVICE 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
2: MEMBER-JOINING DEVICE 



.7 



7/19 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 

^MEMBER-JOINING DEVICE 



8/19 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
inventor: Youichi Zenda et al. 
e: MEMBER-JOINING DEVICE 



m 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 

..MEMBER-JOINING DEVICE 




10/19 





App No.: Not Yet Assigned Docket No.: 
Inventor: Youichi Zenda et al. 
iitle: MEMBER-JOINING DEVICE 



20435/0202684-US0 



11/19 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et ai. 

MEMBER-JOINING DEVICE 



12/19 



App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
Tit^^EMBER-JOINING DEVICE 



14/19 




r 



App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
[tie: MEMBER-JOINING DEVICE 



15/19 



Fig. 16 




513 



App No.: Not Yet Assigned Docket No.: 20435/0202684-USO 
Inventor: Youichi Zenda et al. 
Itle: MEMBER-JOINING DEVICE 



16/19 

Fig. 18 




App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et at. 
itle: MEMBER-JOINING DEVICE 



17/19 



523b 




Fig. 20 



App No.: Not Yet Assigned Docket No.: 20435/0202684- 
Inventor Youichi Zenda et al. 
^pe: MEMBER-JOINING DEVICE 



18/19 




Fig. 21 



App No.: Not Yet Assigned Docket No.: 20435/0202684-US0 
Inventor: Youichi Zenda et al. 
^pitle: MEMBER-JOINING DEVICE 





Fig. 22 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




